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رﺳﻨﯿﮏ ﺑﻪ ﻋﻨﻮان ﯾﮏ ﻣﺸﮑﻞ ﺑﻬﺪاﺷﺖ ﻋﻤﻮﻣﯽ در ﻣﻨﺎﻃﻖ ﻣﺨﺘﻠﻔﯽ از دﻧﯿﺎ ﮔﺰارش ﺷﺪه آﻣﺴﻤﻮﻣﯿﺖ ﺑﺎ 
ن آﺑﯿﺸﺘﺮﯾﻦ ﺳﻤﯿﺖ  رﺳﻨﯿﮏ ﺑﺮ هﻤﻪ ارﮔﺎن هﺎی ﺑﺪن ﺗﺎﺛﯿﺮ داﺷﺘﻪ وآاﺳﺖ. ﻣﻄﺎﻟﻌﺎت ﻧﺸﺎن داده اﺳﺖ ﻣﺴﻤﻮﻣﯿﺖ ﺑﺎ 
 در OTAرﺳﻨﯿﮏ ﺗﺮی اﮐﺴﺎﯾﺪآ رﺳﻨﯿﮏ،آوﻟﯽ ﺑﺎ وﺟﻮد ﻋﻮارض ﻣﺮﺑﻮط ﺑﻪ  ﻣﺮﺑﻮط ﺑﻪ ﺳﯿﺴﺘﻢ ﻗﻠﺒﯽ وﻋﺮوﻗﯽ ﻣﯽ ﺑﺎﺷﺪ،
ن آن ﺑﻪ دﻟﯿﻞ ﺳﻤﯿﺖ ﻗﻠﺒﯽ آوﻟﯽ اﺳﺘﻔﺎده از  ﻣﻮرد ﺗﺎﺋﯿﺪ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ   LPAدرﻣﺎن ﻟﻮﺳﻤﯽ ﭘﺮوﻣﯿﻠﻮﺳﯿﺘﯽ ﺣﺎد
ﺳﯿﺐ ﻋﺮوق ﻣﻐﺰی اﺳﺘﻔﺎده ﻣﯽ آ ﻣﺤﺪود ﺷﺪه اﺳﺖ. ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ داروﯾﯽ اﺳﺖ ﮐﻪ در ﺿﺮﺑﻪ هﺎی ﻣﻐﺰی و
 ﯾﮏ ﻣﺤﺼﻮل واﺳﻄﻪ ای در ﺗﻮﻟﯿﺪ ﻓﺴﻔﺎﺗﯿﺪﯾﻞ ﮐﻮﻟﯿﻦ اﺳﺖ ﮐﻪ ﺑﺎ ﺗﺤﺮﯾﮏ ﺑﯿﻮﺳﻨﺘﺰ ﻓﺴﻔﻮﻟﯿﭙﯿﺪهﺎ و ﺷﻮد.ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ
ﺳﯿﺘﯽ   ﻧﺸﺎن داده ﺷﺪ ﮐﻪ  oviv ni و ortiv niﻏﺸﺎ ﺳﻠﻮﻟﯽ ﻣﯽ ﮔﺮدد. در ﻣﻄﺎﻟﻌﺎت  ﮐﺎهﺶ اﻟﺘﻬﺎب ﺑﺎﻋﺚ ﺗﺜﺒﯿﺖ 
ن ﺷﺪﯾﻢ ﺗﺎ اﺛﺮات آﮐﻨﺪ .ﺑﻨﺎﺑﺮاﯾﻦ ﺑﺮ ﺳﯿﺐ اﯾﺴﮑﻤﯽ ﻣﺤﺎﻓﻈﺖ ﻣﯽآاز  ﮐﻮﻟﯿﻦ اﺛﺮات ﻣﺤﺎﻓﻈﺖ ﮐﻨﻨﺪه ﻋﺮوﻗﯽ دارد و
ﻣﻮرد   ortiv niدر ﺷﺮاﯾﻂ  2C9Hﺑﺮ ﺳﻠﻮل هﺎی  رﺳﻨﯿﮏ ﺗﺮی اﮐﺴﺎﯾﺪ آﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ را ﺑﺮ ﻣﺮگ ﺳﻠﻮﻟﯽ ﻧﺎﺷﯽ از 
  ارزﯾﺎﺑﯽ ﻗﺮار دهﯿﻢ.
ﺳﺎﻋﺖ در ﻣﻌﺮض  27ﺳﭙﺲ ﺑﺮای ﻣﺪت  ﺑﺎ ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ ﭘﯿﺶ درﻣﺎن ﺷﺪﻧﺪ و  2C9H: ﺳﻠﻮل هﺎی روش هﺎ
ﺮﻓﺖ. ﻣﯿﺰان ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔ yassa TTMﺳﻠﻮﻟﯽ ﺑﺎ روش  ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ ﺑﺮ روی ﺑﻘﺎءرﺳﻨﯿﮏ ﻗﺮار ﮔﺮﻓﺘﻨﺪ. اﺛﺮ آ
  ﻧﺘﯽ اﮐﺴﯿﺪاﻧﯽ ﺗﺎم ﻧﯿﺰ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺖ .آﺳﻄﺢ ﻣﻮﻟﮑﻮل هﺎی ﺗﯿﻮل و ﻇﺮﻓﯿﺖ  ،ﭘﺮاﮐﺴﯿﺪاﺳﯿﻮن ﻟﯿﭙﯿﺪهﺎ
ﻃﻮر ﻗﺎﺑﻞ رﺳﻨﯿﮏ ﻗﺮار ﮔﺮﻓﺘﻪ اﻧﺪ، را ﻣﯽ ﺗﻮاﻧﺪ ﺑﻪ آﮐﻪ در ﻣﻌﺮض  2C9Hﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ ﺑﻘﺎء ﺳﻠﻮ ل هﺎی ﻧﺘﺎﯾﺞ :
ﭘﺮاﮐﺴﯿﺪاﺳﯿﻮن ﻟﯿﭙﯿﺪهﺎ اﻓﺰاﯾﺶ  ،رﺳﻨﯿﮏ ﻗﺮار ﮔﺮﻓﺘﻪ اﻧﺪآﮐﻪ در ﻣﻌﺮض   2C9Hدر ﺳﻠﻮل هﺎی  ﺗﻮﺟﻬﯽ اﻓﺰاﯾﺶ دهﺪ.
ﺳﻄﺢ ﻣﻮﻟﮑﻮل  ،ﺴﯿﺪاﺳﯿﻮن ﻟﯿﭙﯿﺪهﺎ را ﮐﺎهﺶ ﻣﯽ دهﺪﭘﺮاﮐ ﻣﯿﺰان  ﻣﯽ ﯾﺎﺑﺪ در ﺣﺎﻟﯽ ﮐﻪ ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ ﺑﻪ ﻃﻮر ﻣﻮﺛﺮ
ﮐﻪ ﺑﺎ ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ درﻣﺎن ﺷﺪه اﻧﺪ در ﻣﻘﺎﯾﺴﻪ ﺑﺎ  2C9Hﺳﻠﻮل هﺎی در ﻧﺘﯽ اﮐﺴﯿﺪاﻧﯽ ﺗﺎم ﻧﯿﺰ آهﺎی ﺗﯿﻮل و ﻇﺮﻓﯿﺖ 
  ﯾﺎﻓﺖ . رﺳﻨﯿﮏ ﺑﻪ ﻃﻮر ﻗﺎﺑﻞ ﺗﻮﺟﻬﯽ اﻓﺰاﯾﺶآﮔﺮوه 
 اﭘﺎﭘﺘﻮز اﻟﻘﺎء ﺷﺪه ﺑﻪ  ﺳﯿﺘﯽ ﮐﻮﻟﯿﻦ را در ﻣﻘﺎﺑﻞ اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ و ﻧﻘﺶ ﭘﺮوﺗﮑﺘﯿﻮ ﻧﺘﯿﺠﻪ ﮔﯿﺮی:ﯾﺎﻓﺘﻪ هﺎ
  ﻧﺸﺎن ﻣﯽ دهﺪ.  2C9Hرﺳﻨﯿﮏ در ﺳﻠﻮل هﺎی آوﺳﯿﻠﻪ 



























Introduction: Arsenic poisoning has been reported as a public health problem in various parts of the 
world. Studies have shown that arsenic poisoning affects all organs of the body and most of its 
toxicity is related to the cardiovascular system, However, despite arsenic-related complications, 
ATO arsenic trioxide has been approved for the treatment of acute APL promyelocytic leukemia, 
but its use has been limited because of its cardiac toxicity. Citicolin is a drug used in traumatic brain 
injury and vascular injury. Citicolin is a mediator in the production of phosphatidylcholine that 
stimulates cell membrane stabilization by stimulating phospholipid biosynthesis and reducing 
inflammation. In vitro and in vivo studies have shown that citicolin has vascular protective effects 
and protects against ischemia. We therefore investigated the effects of citicolin on arsenic trioxide-
induced cell death in H9C2 cells under in vitro conditions. 
 Methods: H9C2 cardiac cells exposed to ATO for 24h to induce cytotoxicity .The cells were pre-
treated with citicoline for 72 h before exposure to ATO. Cell survival was exmined by MTT assay. 
Malondialdehyde (MDA), total thiol groups, total antioxidant power (TAP) and reduced 
glutathione (GSH) were evaluated. 
 Result: Citicoline pretreatment increased cell viability of H9C2 cells exposed to Arsenic. 
Treatment of H9C2 cells with citicoline increased TAP and GSH in compared to the Arsenic group 
while treatment with ATO increased MDA and ROS production.
 Conclusion: Citicoline decreased the ATO-induced oxidative stress of H9c2 cells, and the 
underlying mechanisms of this protective effect of citicoline may be connected with the antioxidant 
effect and suppression of oxidative stress pathway. 
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